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Abstract 
Rapid technological development in the use of electronic data has affected both the employees and workplace. In 
recent years rapid use of computers has changed the work environment drastically. Various factors like personal 
factors, work related factors (WRF), psycho-social factors (PSF) can result in many health hazards like 
musculoskeletal disorder (MSD). From the literature review it is observed that the musculoskeletal disorder is very 
common among computer user’s bank office employees. Objective: The purpose of this paper was to examine the 
prevalence of musculoskeletal disorder among Computer User Bank Office employees. Material and Method: A 
self-designed questionnaire based on Nordic musculoskeletal disorder was delivered to sixty computer users 
employees of state bank of India district Nawanshahr Punjab. Out of which fifty questionnaires were found 
completely filled and ten questionnaires were found partially filled and thus not included in the study. Association of 
risk factor was accessed by Logistics regression and ANOVA analysis using SPSS 21.Results: Participants suffering 
from MSD during the last 12 months reported problem in the low-back pain (40.4%), upper back (39.5), Neck 
(38.6%), hand/wrist (36.8%) and shoulder (15.2%). In the present study it was found that age, smoking/drinking 
habits, bad work postures, job insecurity, unhealthy working conditions also contribute to increase MSD in bank 
employees. Conclusion: the study showed a high prevalence of disorders in the low- back, upper back neck, 
hand/wrist, shoulder etc. It is recommended that proper work posture; healthy working conditions must be provided 
which can make the work easier and more relaxed. 
 
© 2015 The Authors. Published by Elsevier B.V. 
 Peer-review under responsibility of AHFE Conference. 
 
Keywords: Musculoskeletal Disorder (MSD); work related factors (WRF),;health hazards; psycho-social fac-tors (PSF). 
 
 
 * Corresponding author. Tel.: +919780074437. E-mail address: ayaanmoom08@gmail.com 
 
 
 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of AHFE Conference
6625 Rajinder Kumar Moom et al. /  Procedia Manufacturing  3 ( 2015 )  6624 – 6631 
 
1. Introduction  
Rapid technological development in the use of electronic data has affected both the employees and workplace. In 
recent years rapid use of computers has changed the work environment drastically. Various factors like personal 
factors, work related factors (WRF), psycho-social factors (PSF) can result in many health hazards like 
musculoskeletal disorder (MSD). From the literature review it is observed that the musculoskeletal disorder is very 
common among computer user’s bank office employees (Akrouf et al,2010). 
1.1 Introduction to banking 
In India banking is the lifeline of the nation and its people. Banking has helped in developing the vital sectors of the 
economy and escorts a new dawn of progress on the Indian horizon. It has translated the hopes and aspirations of 
millions of people into reality. But to do so, it had to control miles and miles of difficult terrain, suffer the 
indignities of foreign rule and the pangs of partition. Today, banks in India confidently compete with modern banks 
of the world) 
1.2 Types of Banking: 
There are various types of banks which operate in our country to meet the financial requirements of different 
segments of people engaged in agriculture, business, profession etc. on the basis of functions. The banking 
institution may be divided into various types like Central Bank, Commercial Banks, Development Banks, Co-
operative Banks, Specialized Banks, TM and Online Banks, Rural Banking, Saving Banks, Export - Import Banks 
and Foreign Ex-change Banks.(Bhimasen Hantel et al,2002) 
1.3 Indian Scenario of Banking Industry: 
The general banking scenario of India has become very dynamic now-a-days. Before pre liberalization era, the 
picture of Indian Banking was completely different as the government of India initiated measures to play an active 
role in the economic life of nation, and the Industrial Policy Resolution adopted by the government in 1948 
envisaged a mixed economy. With an adverse effect of global recessions on Indian industry and service sector, the 
Real GDP growth rate of India, has declined from 9.6% in 2006-07 to 9% in 2007- 08. But the overall growth of real 
GD Prate of the India economy during 2007-08 was noteworthy in the global context. With the potential to become 
the fifth largest banking industry in the world by 2020 and third largest by 2025 according to KPMG-CII report, 
India’s banking and financial sector is expanding rapidly. The Indian Banking industry is currently worth Rs. 81 
trillion (US $ 1.31 trillion) and banks are now utilizing the latest technologies like internet and mobile devices to 
carry out transactions and communicate with the masses.(Kakani et al(2011)  
The Indian banking sector consists of 26 public sec-tor banks, 20 private sector banks and 43 foreign banks along 
with 61 regional rural banks (RRBs) and more than 90,000 credit cooperatives. Today, banks in India confidently 
compete with modern banks of the world. By 2013 the Indian Banking Industry employed 1,175,149 employees and 
had a total of 109,811 branches in India and 171 branches abroad and manages an aggregate deposit of  67504 
(US$1.1 trillion or €840 billion) and bank credit of   52604.59 billion (US$850 billion or €650 billion). 
1.4  What Are Musculoskeletal Disorders? 
Musculoskeletal disorders (MSDs) consist of minor physical disabilities. This term is used to de-scribe a variety of 
conditions that affect the muscles, bones, and joints. The severity of the MSD can vary. Pain and discomfort may 
interfere with everyday activities. MSDs are extremely common, and your risk increases with age. Early diagnosis is 
the key to ease pain while potentially decreasing further bodily damage. Rapid technological developments, 
especially in the use of electronic data, have affected both workers and the workplace(Jensen C et al,2002).  
Work-related MSDs can affect shoulders, arms, elbows, wrists, hands, back, legs and feet. They are caused by 
forceful or repetitive movements or a poor working posture. Symptoms include tender-ness, aches and pains, 
tingling, stiffness and swelling. Lower and upper back pain and muscle spasm could be due to incorrect seating, 
which also affects the cervical spine and neck muscles leading to pain (Deepak Sharan et al,2011). Crawford et al. 
concluded that physical and psychosocial risk factors are implicated in the etiology of MSDs especially those 
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affecting the neck and shoulder regions (Akrouf et al, 2010). Jensen et al, 2002) showed that neck symptoms were 
the most common (53%) among female call-centre workers, followed by shoulder (42%) and hand/wrist (30%) 
symptoms . 
 
1.5 Work-related musculoskeletal disorders In India:  
Work-related musculoskeletal disorders have been investigated and reported for workers from various sectors in 
India. These include computer operators / keyboard users, goldsmiths, stone carvers and workers from shoe factory 
and woolen tex-tiles. (Agnihotram, 2005; Mukhopadhyay and Sri-vastava, 2010; Ghosh, Das and Gangopadhyay, 
2010; Bhanderi et al, 2007)  Studies have evaluated the general ergonomic risk factors and influence of psychosocial 
workplace risk factors on occurrence of musculoskeletal discomfort and other systemic problems.  Metgud et al 
(2008) studied musculo-skeletal as well as respiratory problems amongst women workers in a woolen textile 
factory. The study reported an overall incidence of 91% for work-related musculoskeletal pain but did not speci-fy 
the underlying conditions or regional incidence rate. (Gupta and Mahalanabis, 2006; Subratty and Korumtollee, 
2005; Choobineh et al, 2007) Studies have analyzed the specific hand function in workers engaged with repetitive 
work. Gupta et al.(2006) evaluated shoe factory workers for musculoskeletal disorders, grip and pinch strength, and 
perceived disability. Though they discovered perceived disabilities of pain, skin changes and reduced pinch strength. 
Surprisingly common musculoskeletal diseases of thumb/wrist such as carpal tunnel syndrome or hand/wrist 
tendinitis were absent in this work group despite the presence of repetitive movements, forceful work and awkward 
posture. 
Although many studies have dealt with MSDs among office workers in other countries, the exact nature and 
prevalence of this important health problem has not been studied before in Punjab (India). This study was 
formulated to fill the gap of knowledge in this area. The aims of the study were to assess the prevalence of MSDs 
among the computer user bank office employees and to identify the impact of personal, work related and psycho- 
social factors on MSDs. 
2.  Material & Method: 
This study was carried out during 2014 in the 20 branches of one banking Industry in Punjab, randomly selected 
from among the major banks in the Punjab (India). An observational cross-sectional study design was adopted. All 
bank employees who use computer (n = 60) were selected for the study. A self-administered questionnaire, together 
with an invitation letter and information about the study, was distributed to each bank office computer user 
employees  by hand. Reliability of the questionnaire was studied through repeating the same questionnaire on the 15 
employees included in the pilot study. Approval to carry out the study was obtained from the headquarters of the 
bank. The Cronbach reliability coefficient was more than 0.78 for the questionnaire. The researcher made an 
appointment a few days later to come back to collect the completed questionnaire. The selection criteria chosen as  
 
x Inclusion Criteria:  
Age: above 25 years; all males and females; Educational qualification: all level; working experience more 
than one year, Employees present during data collection and Willingness towards participation 
x Exclusion Criteria : 
Any type of postural deformities; Any history of recent injury/trauma or accident ;Spinal surgery or any 
other surgery in any part of the body ; Any neurologic disorders ; Limb length discrepancies or any Lower 
limb deformities and Retired ; Pregnant and severely fallen ill recently.  A specially designed self-
administered questionnaire included the following: Individual factors, Work-related factors and 
psychosocial factors.  
 
Chi-square test and F-test were used for qualitative data and  Separated multivariable logistic regression models 
were used to assess the associations between the prevalence in each body region and statistically significant factors. 
Backward selection procedures were used in the statistical modelling. The odds ratios (ORs) associated with 
particular factors were adjusted for the effect of all other factors that were in the model. Adjusted ORs and 95% CI 
for the final models were presented in the results section. All statistical analyses were performed using the SPSS 
statistical software, version 21.0. 
3. Results  
A total of 60 bank office computer users’ employees   responded to the questionnaire, for a response rate of 71%. 
Ten bank employees were excluded because they did not meet the inclusion criteria. Therefore, 50 were eligible for 
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participation in the study. Table 1 presents the demographic characteristics of the office workers participating in the 
study, Table 2 Prevalence of Musculoskeletal disorders (MSD) by affected body part among bank employees in 
Punjab(India), Table 3 Relationship between characteristics of bank Employees and Table 4 Significant risk 
predictors of Musculoskeletal disorder (MSD) among bank workers using multiple Logistic regression. 
 
Figure (b) shows the characteristics of sample of bank employees in Punjab (India) The 12-month-period prevalence 
of MSDs at any body part among the bank office computer users employees were 83.5%. Figure (a) shows that the 
prevalence rate was highest in the lower back (40.4 %), followed by the upper back (39.5 %), neck (38.6 %), 
hand/wrist (36.8%)   and shoulder (15.2 %) but least in the knees (2.2%). In the present study it was found that age, 
smoking/drinking habits, bad work postures, job insecurity, unhealthy working conditions also contribute to increase 
MSD in bank employees. 
 
 
 
Figure (a) shows that the prevalence rate 
 
4. Conclusions 
 The study showed a high prevalence of disorders in the low- back, upper back neck, hand/wrist, shoulder etc. In the 
present study it was observed that sex, age, smoking/drinking habit, job duration, and bad working posture also 
contributes to increase in MSD in bank office computer users employees. Males were more likely suffered from 
MSD as compare to women. It is recommended that proper work posture; healthy working conditions must be 
provided which can make the work easier and more relaxed. Awareness programs must be organized. To get more 
accurate results larger sample size can be taken up. 
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Table 1 Demographic Characteristics of sample of bank employees in Nawanshahr Punjab(India) 
 
Characteristics No. 
% age 
 
1.    Sex     
         Male 30 60 
         Female 20 40 
Mean(SD) age 30.2(8.1) 
2. Marital status     
         Married  30 60 
          single 20 40 
3. Education Level     
Secondary or less 8 16 
Graduation 35   70 
Post-Graduation 7 14 
4. Smoking habit     
Yes 15 30 
No 35 70 
5. Alcohol habit   
Yes 20 40 
No 30 60 
6. Designation   
Clerical 34 68 
Assistant manager 7 14 
Manager 7 14 
other 2  4 
Mean(SD) job duration (years) 6.5(5.5) 
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Table 2 Prevalence of Musculoskeletal disorders (MSD) by affected body part among bank employees  
In Nawanshahr Punjab (India) 
Body part affected by /MSD 
Previous 6 - 12 Months 
No % 
Neck 
No 31 62.2 
Yes 19 38.6 
Shoulder 
No 43 86.1 
Yes 8 15.2 
Right 5 71.2 
Left 1 14.2 
Both 1 14.1 
Elbow 
No 40 80.2 
Yes 5 10.2 
Right 1 2.1 
Left 3 6.1 
Both 2 4.2 
Hand/wrist 
No 31 64.2 
Yes 19 36.8 
Right 12 66.1 
Left 5 27.1 
Both 1 10.1 
Upper back 
No 31 62.1 
Yes 19 39.5 
Lower back 
No 30 60.1 
Yes 20 40.4 
Hips 
No 47 94.1 
Yes 3 6.2 
Knees 
No 45 9.2 
Yes 5 1.1 
Foot/Ankle 
No 10 10.2 
Yes 40 28.2 
 
Table 3 Relationship between MSD and characteristics of bank Employees. 
 
characteristics MSD in Previous 6-12 months 
  % (No MSD) % (MSD) or(95%CI) 
Sex Male/Female 42.6 58.4 1.72 
Single 33.5 39.4 1.18 
Alcohol drinker 9.6 8.8 0.85 
Education 89.4 90.3 1.04 
  Mean(SD) Mean(SD) test(P-value) 
Age(years) 30.2 ( 8.1) 0.69 
job duration 6.5 5.5 0.17 
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Table 4 Significant risk predictors of Musculoskeletal disorder (MSD) among bank workers using multiple 
Logistic regression 
 
 
 
Figure (b) shows the characteristics of sample of bank employees in Nawanshahr Punjab (India) 
 
 
5. References 
[1] Akrouf QA, Crawford JO, Al-Shatti AS, Kamel MI (2010) “Musculoskeletal disorders among bank office workers in Kuwait”. East Mediterr 
Health J 16: 94-100 
[2] Abolfazl Mozafari et al. “Prevalence and risk factors of Musculoskeletal Disorders among official workers in Qom” Afinidad vol. 80, No. 
567.2014 
[3] Arun Vijay.S. (2013). “Work-related Musculoskeletal Health Problems among the Information Technology Professionals in India: A 
Prevalence Study”. International Journal of Management Research and Business Strategy. Volume 2, Issue 2, pp. 118-127.  
[4]  Bhanderi D., Choudhary S., Parmar L., and Doshi V (2007), ˈInfluence of psychosocial workplace factors on occurrence of muscu-loskeletal 
discomfort in computer opera-torsˉǁ, Indian J Community Med, 32, 225-226.  
 [5] Deepak Sharan, Prakriti Parijat, Ajeesh Padinjattethil Sasidharan, Ramesh kumar, Ranganathan, Mathan kumar Mohandoss, Jeena Jose 
(2011), “Work style Risk Fac-tors for Work Related Musculoskeletal Symptoms Among Computer Professionals in India”, Journal of 
Occupational Reha-bilitation. 21( 4): pp 520-525 
[6]  Dr. Sumathy Muniamuthu et al. “A cross-sectional study on musculoskeletal disorder prevalence symptoms at video display terminal (vdt) 
workstations”. / International Journal of Engineering Science and Tech-nology (IJEST), Vol. 4 No.04 April 2012. 
0
5
10
15
20
25
30
35
40
male/married/gratuation/yes/yes/
clerk
female/single/gratuation/no/no/as
sit. Manager
post gratuate/Manager
others
Factor MSD in Previous 6- 12 Months 
  Beta Or(95% CI) 
Age - 1.65 
Sex 0.485 o.405 
Nationality - - 
Marital status - - 
Smoker o.635 1.89 
Alcohol drinker - - 
GHQ12 score 0.155 1.16 
Constant 0.378 - 
6631 Rajinder Kumar Moom et al. /  Procedia Manufacturing  3 ( 2015 )  6624 – 6631 
[7]  Jensen C et al. Work-related psychosocial, physical and individual factors associated with musculoskeletal symptoms in computer users. 
Work and stress, 2002, 16(2):107–20.  
[8]  Ekman A, Andersson A, Hagberg M, Hjelm EW (2000) Gender differences in musculoskeletal health of computer and mouse users in the 
Swedish workforce. Oc-cup Med (Lond) 50: 608-613.  
[9]  Jensen C et al. Work-related psychosocial, physical and individual factors associated with musculoskeletal symptoms in computer users. 
Work and stress, 2002, 16(2):107–20.  
[10] Juul-Kristensen B, Sogaard K, Stroyer J, Jensen C (2004) Computer users’ risk factors for developing    shoulder, elbow and back symptoms. 
Scand J Work Environ Health 30:390–398 
[11]  Jubilant K Abledu1* and Godfred K Abledu , 2012. “Multiple Logistic Regression Analysis of Predictors of Musculoskeletal Disorders and 
Disability among Bank Workers in Kumasi”, Ghana  
[12] Jensen C. et al. Work-related psychosocial, physical and individual factors associated with musculoskeletal symptoms in com-puter users. 
Work and stress, 2002, 16(2):107–20.  
[13] Jasobanta Sethi1 et al. “Effect of Body Mass Index on work related musculoskeletal discomfort and occupational stress of computer workers 
in a developed ergonomic setup”. Sports Medicine, Arthroscopy, Rehabilitation, Therapy & Technology 2011, 3:22.  
[14] Klussmann A, Gebhardt H, Liebers F, Rieger MA: Musculoskeletal symptoms of the upper extremities and the neck: a cross-sectional       
study on   prevalence and symptom-predicting factors at visual dis-play terminal workstations. BMC Musculoskeletal Disorder 2008, 9:1–16 
[15] Kristel Oha et al. “Individual and work-related risk factors for musculoskeletal pain: a cross-sectional study among Estonian computer 
users”. BMC Musculoskeletal Disorders 2014. 
[16] Korhonen T et al. Work related and individual predictors for incident neck pain among office employees working with video display units. 
Occupational and environmental medicine, 2003, 60(7):475–82.  
[17]  Lindstrom, K. “Well-being and computer mediated work of various occupational groups in banking and insurance”, International Journal of 
Human-Computer Inter-action, Vol. 3, pp. 339-361, 1991. 
[18] Morten Wærste et al. “Computer work and musculoskeletal disorders of the neck and upper extremity: A systematic review”, BMC 
Musculoskeletal Disorders 2010. 
 [19] Marzena Malińska et al. “The Influence of Occupational and Non-Occupational Fac-tors on the Prevalence of Musculoskeletal Complaints 
in Users of Portable Computers”. International Journal of Occupational Safety and Ergonomics (JOSE) 2010, Vol. 16, No. 3, 337–343. 
[20]  Nadeem Malik et al. “A study on occupational stress experienced by private and public banks employees in Quetta City”.  African Journal of 
Business Management Vol.5 (8), pp. 3063-3070, 18 April 2011. 
[21]  Ortiz-Hernandez L, Tamez-Gonzalez S, Martinez-Alcantara S, Mendez- Ramirez I: Computer use increases the risk of musculoskeletal 
disorders among newspaper of-fice workers. Arch Med Res 2003, 34:331-342 
[22] P Shahul Hameed “Prevalence of Work Related Low Back Pain among The Information Technology Professionals In India – A Cross 
Sectional Study”. International journal of scientific & technology re-search volume 2, issue 7, july 2013. 
[23]  R. Bhattacharya, G. Biswas, A. Bhattacharya (2013)-Risk Factors of Upper Limb Musculoskeletal Disorders of Computer Users: A 
Preliminary Report; International Journal of Electronics & Communication Technology Vol. 4, Issue – 1. 
[24]  Raja gopal,V., Rosli, R.M., Rintai,P., Rustim, N., Benadus, R. and Usai, W. “The Prevalence of Computer – Related Musculoskeletal Pain 
Among College Students- a Cross- Sectional Study” American Medical Journal vol 3 (1), pp33-36, (2012) ISSN 1949 - 0070. 
[25] Ranasinghe et al. “Work-related complaints of arm, neck and shoulder among computer office workers in an Asian country: prevalence and 
validation of a risk-factor questionnaire”, BMC Musculoskeletal Disorders 2011. 
[26]  Roelofs, A., Straker, L., 2002. “The experience of musculoskeletal discomfort amongst bank tellers who just sit, just stand or sit and stand at 
work. Ergonomics” 14 (2), 11e29. 
[27] Shahid MN. “Work Stress and Employees Performance in Banking Sector.” Asian Journal of Business and Management Sciences 1.7 
(2011):38-47. Web. May 5, 2012. 
[28]  Sillanpaa J et al. “Effect of work with visu-al display units on musculoskeletal disor-ders in the office environment”, Occupational medicine, 
2003, 53(7):443–5  
[29] S Srilatha,Maiya A.G., bhat, V. And ku-mar, S. N. (2011) “Prevalence of Work- Related Wrist and Hand Musculoskeletal Disorders 
(WMSD) among Computer Us-ers, Karnataka State, India” Journal of Clinical and Diagnostic Research . Vol- 5(3), pp. 605- 607. 
[30] Shahla Eltayeb et al. “Prevalence of com-plaints of arm, neck and shoulder among computer office workers and psychometric evaluation of 
a risk factor questionnaire”. BMC Musculoskeletal Disorders 2007 
[31]  Talwar R., Kapoor R., Puri K., Bansal K., and Singh S (2009), “A Study of Visual and Musculoskeletal Health Disorders among Computer 
Professionals in NCR Delhis”, Indian J Community Med, 34, 326 – 328.  
[32]  Venga, S.B. and Morhan, S. (2013) “Common Musculoskeletal Disorders among Computer Users and Modification of Work Layout” 
International Journal of Physiotherapy and Research pp.15- 19.http://www.ijmhr.org/ijpr.html. 
[33]  Vishal Kumar manhas et al. “Musculoskel-etal Discomforts in Body Posture of Com-puter Users: A Quantitative Analysis”. In-dustrial 
Engineering Letters www.iiste.org ISSN 2224-6096 (Paper) ISSN 2225-0581 (online) Vol.4, No.10, 2014. 
[34] Basel Committee on Banking Supervision, (1999), Enhancing Corporate Governance for Banking Organisations, September BIS. 
[35] Kakani, Ram Kumar, Biswatosh Saha and V.N. Reddy (2001), Determinants of Financial Performance of Indian Corporate Sector in the 
Post-Liberalization Era: An Exploratory Study, NSE Research Initiative, Paper No. 5, November, NSE 
[36] www.yourarticlelibrary.com/banking/banking...india...types-of-banks/Bhimasen Hantal 
[36] https://en.wikipedia.org/wiki/Banking_in_India 
